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HmiT HE CLAIM IS: 

V A liquid crystal display device using a hologram, 
characterized in that a liquid crystal display element is 
provided on a display surface side thereof with a diffuse 
transmissi6n type hologram capable of diffusing and 
transmittingXlight incident from a specific direction only in 
a direction defined as a viewing region, 

2. The liejuid crystal display device using a hologram 
according to ClaimU , characterized in that a scatter plate 
is located between th^ liq^fd crystal display element and a 
backlight . 

3. A liquid cryst^ display device using a hologram, 
characterized in that between a liquid crystal display 
element and a backlight therk is located a diffuse 
transmission type hologram capable of diffusing and 
transmitting light incident fromV specific direction only in 
a direction defined as a viewing region. 

4. The liquid crystal display >device using a hologram 
according to any one of Claims 1 to 3 Characterized in that 
the diffuse transmission type hologram has a property of 
diffusing and transmitting light only in a fl^rection defined 
as a viewing region within a plurality of wav^ength regions 
of different colors. 



A liquid crystal display device using a hologr^T 
characterized jm.:that a liquid crystal display element is 
provided on a back suri^eo^^ide thereof opposite to a display 
surface side thereof with a diffilse..ref lection type hologram 
capable of diffusing and reflecting ligh^^tnqident from a 



.10 



145 



Iji 



^0 




-46- 



specif iir^clirestion only in a direction defined as a viewing 
region . 





"^^^ The liquid crystal display device using a hologram 
according to Claim ^} characterized in that a diffuse 
reflection plate or a reflector plate is located on the back 
surface side of the diffuse reflection type hologram. 

The liquid crystal display device using a hologram 
accordin^Vto Claim 5 or 6, characterized in that when a TN 
liquid crystal cell is used as the liquid crystal display 
element, the dil&fuse reflection type hologram enables diffuse 
reflection to occuk within arrange wherein the contrast of 



the liquid crystal ce^l i 
8. The liquid cr^ 



at least 2. 
ttal display device using a hologram 
according to Claim 5 or 6 , Characterized in that when an STN 
liquid crystal cell is used as\the liquid crystal display 
element, the diffuse reflection ^^e hologram enables diffuse 
reflection to occur within a range wherein the contrast of 
the liquid crystal cell is at least 2/ 



The liquid crystal display device using a hologram " 
20 according tia^laim 5 or 6, characterized in that when a TN 
liquid crystal aa\l is used as the liquid crystal display 
element, the diffuse^^f lection type hologram enables light 
incident thereon from abovfe^and at an angle of about 20*^ with 
respect to a normal line thereo^s^o be diffused and reflected 
25 within a range defined by an upwarol^le about 10% a 

downward angle of about 40*, and breadthwise angles of about 
60* • 
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The liquid crystal display device using a hologram 
according\to Claim 5 or 6, characterized in that when an STN 
liquid crystaX.cell is used as the liquid crystal display 
element, the difh^se reflection type hologram enables light 
incident thereon fr^t^above and at an angle of about 20° with 
respect to a normal lineN^ereof to be diffused and reflected 
within a range defined by anSupward angle about 20°, a 
downward angle of about 30°, an^v^eadth-wise angles of about 
30° . 

11- The liquid crystal display deb>4ne using a hologram 
according to Claim 1, characterized in thatV self-luminous 
type backlight unit is located on the back surf^e side of 
the di ffuse reflection typ e hologram, 

r£. A hologram scatter plate which reflects incident 
light in >a direction different from a direct reflection 
direction, l^aracterized in that a transmission type hologram 
layer and a bdts^ side layer are stacked together in the 
described order a© viewed from an incident side thereof 

13. The hologi^^ scatter plate according to Claim 12, 
characterized in that tshe tjpt^mission type hologram layer 
has both diffusion f unctiV land diffraction function while 
the back side layer is a miri^pr reflection layer. 

14. The hologram scatter^^ate according to Claim 12, 
characterized in that the transmis^^ion type hologram layer 
has diffraction function while the bitek side layer has 
diffuse reflection function. 

15. The hologrcua scatter plate accof^ing to Claim 12, 
characterized in that the transmission type Htologram layer 
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-both diffusion function and diffraction function while the 
back side layer has diffuse reflection function • 

16. \The hologram scatter plate according to any one of 
Claims 12 tX^5, characterized in that the transmission type 
hologram layer T^s diffraction function, or diffusion 
function and dif f r^tior/^nction, with respect to a 
plurality of dif f erentwavelengths . 

17. A liquid crysta\display device, characterized by 
having the hologram scatter pUte according to any one of 
Claim 12 to 16 located on a backSsurface side of a liquid 
crystal display element. 

18. A diffuse reflection type hologram replication 
process, characterized in that while photosensitive 
material film is slid on a fixed diffuse reflection type 
hologram plate in contact relation/thereto, the hologram 
plate is irradiated from the photosensitive material film 
with a light beam of lineaa^hl^e in section that becomes 



wide in a widthwise dire^ 
reflection type hologram^ 



the film^ so that a diffuse 
continuously recorded in the 



photosensitive material by interference of the incident 

light beam with a light beam reflected and diffracted by the 
diffuse reflection type hologram plate. 

19, The diffuse ^flection type hologram replication 
process according to Claim 18, characterized in that the 



diffuse reflection type hologram plate is fixed on the 
surface of a transp^/rent rod-like member rounded at at least 
both edges thereof i 
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20. The diffuse reflection t^ypf hologram replication 
process according to Claim 19 , characterized in that the 
transparent rod-like member is a semicylindrical member • 

21. The diffuse reflection yype hologram replication 
process according to any one of Claims 18 to 20, 
characterized in that a combine^ O-ndex matching and 
lubricating liquid is contain^Byj^t\5ieen the diffuse 
reflection type hologram plat^//a^gja the photosensitive 
material film. 

22. The diffuse reflection type hologram replication 
process according to any one/of Claims 18 to 21, 
characterized in that the 15-ght beam of linear shape in 
section is a light beam th^t diverges in a linear direction 
thereof alone. 



